Distribution of Risk Factors in Patients with
Therefore, the primary aim of this study was to determine the distribution of major risk factors (smoking, HTN, HLP, DM, and family history of atherosclerotic disease) among patients aged ^ 50 years treated surgically or endovascularly during 2009. A secondary aim was to examine the correlation of risk factors with localization of the atherosclerotic process in these patients younger than 50 years of age.
Subjects and Methods
The study was conducted at the University Cardiovascular Clinic. The study population comprised 944 patients ^ 50 years of age (range 24-50) with clinically significant manifestations of atherosclerotic disease of coronary arteries, supra-aortic branches, and/or peripheral arteries (aortoiliac and infrainguinal regions) which required surgical or endovascular treatment. Patients with arteritis, aneurysms, pseudoaneurysms, or acute or chronic complications of aortic dissections were excluded from analysis. The following risk factors were analyzed: sex, smoking, HTN, HLP, DM, and family history of atherosclerosis disease. The distribution of risk factors and the correlation with localization of the atherosclerotic process were examined in these patients who were hospitalized during 2009. A control group of 350 consecutive patients older than 50 years of age (range 51-81) treated surgically or endovascularly between January 1 and April 2, 2009, was selected for comparison. The presence of risk factors was determined by anamnestic data, available medical documentation, and laboratory tests. Participants were classified as smokers if they were currently smoking, irrespective of the cigarettes smoked daily. HLP was defined as low-density lipoprotein values 1 160 mg/dl or total cholesterol 6 240 mg/dl or use of lipid-lowering agents. Participants were considered hypertensive if their systolic blood pressure was above 140 mm Hg and/or their diastolic blood pressure was above 90 mm Hg and/or the subject both selfreported a history of HTN and was taking antihypertensive drugs. DM was defined as fasting blood glucose above 1.26 g/l or use of antidiabetic drugs. A positive family history was defined as 6 1 first degree and/or 6 2 second degree family members with CVD before the age of 55 years in men and 60 years in women. Supra-aortic branch disease was defined as common and internal carotid, vertebral, subclavian, and innominate artery disease. Peripheral arterial disease was defined as steno-occlusive aortoiliac and infrainguinal arterial disease.
It is a general policy at our institution that, upon admission, patients have to sign an informed consent form that allows the use of their data for retrospective analysis. Also, approval from the local ethical committee for the particular study was obtained.
Statistical Analysis
All data are expressed as means 8 standard deviation. A t test was used for comparisons between the subgroups for continuous variables, and a 2 test was used for comparison between the subgroups for categorical variables (p ! 0.05 was considered statistically significant).
Results
Of the 944 patients in the study group, 781 had CAD, 88 had supra-aortic branch disease, and 75 had peripheral artery disease. Of the 350 patients in the control group, 243 had CAD, 61 had supra-aortic branch disease, and 46 had peripheral artery disease.
Coronary Artery Disease
Of the 781 patients in the study group, 477 (61.6%) were men and 304 (38.4%) were women with a mean age of 45.6 8 5.5 years. Of the 243 patients in the control group, 139 were men and 104 were women, respectively, with a mean age of 63.9 8 7.6 years (range 51-81). In patients younger than 50 years of age, single-vessel disease was found in 272 (35%) cases (most commonly right coronary artery: n = 171). Among these patients, 241 were treated with percutaneous coronary intervention, and 31 were treated surgically (mostly combined with valvular treatment). Two-vessel disease was found in 268 (34%) patients (surgical, n = 144; percutaneous intervention, n = 124). Patients with three-vessel disease and more (n = 241) were mainly treated surgically (n = 184). On the other hand, in patients older than 50 years of age, 131 (54%) were revascularized surgically (three-vessel disease in 81 patients, two-vessel disease in 46 patients, and single-vessel disease in 4 patients). A total of 112 patients (46%) were treated endovascularly (49 patients with single-vessel disease, 54 patients with two-vessel disease, and 9 patients with three-vessel disease).
Patients in the study group had a significantly higher incidence of smoking (85.4 vs. 56%), HLP (67.4 vs. 46.1%), and family history of atherosclerotic disease (68 vs. 42.4%) compared with those in the control group (p ! 0.001, p ! 0.001, and p ! 0.001, respectively). There were no significant differences between the study and control groups with respect to gender (61.6 vs. 57.2%; p = 0.281) and the presence of HTN (79 vs. 78.2%; p = 0.787) and DM (39.1 vs. 44.1%; p = 0.167) ( table 1 ).
Supra-Aortic Branch Disease
The study group consisted of 88 patients (50 men and 38 women) with an average age of 47.4 8 3.1 years (range 37-50). Most of the patients (n = 69) were treated surgically; 65 underwent internal carotid artery (ICA) endarterectomy, 1 had endarterectomy of the common carotid artery (CCA), and 3 underwent surgery of the subclavian artery (SA). Nineteen patients underwent endovascular treatment (2 ICA, 4 CCA, 11 SA and 2 vertebral artery angioplasty). In the control group there were 61 patients with supra-aortic branch disease (27 men and 34 women), and their mean age was 60.8 years (range 51-79, SD 6.6). The majority of patients in the control group (n = 46; 75%) were treated surgically, while 15 (25%) patients underwent endovascular procedures of the supra-aortic vessels (ICA, n = 8; CCA, n = 2; SA, n = 3, and vertebral artery, n = 1). The incidence of smoking (p ! 0,001), family history (p ! 0.001), DM (p ! 0.05), and male sex (p ! 0.05) was significantly higher in the study group as well, with a smoking habit being the most prevalent risk factor (87.5%) in patients under 50 years of age. There was a trend toward a higher incidence of HLP in younger patients compared to controls. HTN (76.1 vs. 72.1%) was more frequent in the study group than in the control group, but the difference was not significant (p = 0.581) ( table 2 ).
Peripheral Artery Disease
The members of the study group (n = 75) were predominantly men (n = 54; 72%) with a mean age of 46.9 8 13.4 years (range 36-50). Of these, 54 (72%) patients were treated surgically, while 21 (28%) had an endovascular procedure done. The control group consisted of 46 patients (also predominantly male; 61%), with a mean age of 60.4 8 6.2 years (range 51-79). In the control group, 37 (81%) patients underwent bypass surgery, while 9 patients (19%) were treated endovascularly. The most prevalent of the conventional clinical risk factors was smoking. Although tobacco abuse comprised the majority in both groups, it was significantly more prevalent in the study group (97%) than in the control group (65.2%) (p ! 0.001). No differences were noted between the groups in terms of prevalence of HTN (59 vs. 54.4%; p = 0.641), DM (37 vs. 43.5%; p = 0.502), and male sex (72 vs. 61%; p = 0.204) ( table 3 ).
Risk Factors in All Cohorts
Overall, smoking was the most prevalent risk factor in patients under 50 years of age. Patients in the study group were significantly more likely to be smokers compared with patients in the control group (86.5 vs. 57.4%, respectively; p ! 0.001). HLP was significantly more prevalent in the study group than in the control group (66.1 vs. 44.3%, p ! 0.001). There were no significant differences between the groups with respect to DM and HTN. Although male sex comprised the majority in both groups, it was significantly more prevalent in the study group (61.6 vs. 55.4%, p ! 0.05) than in the control group. Finally, the prevalence of a family history of atherosclerotic disease was significantly higher in patients under 50 years of age (65%) than in controls (37.1%; p ! 0.001) ( ta- 
Intragroup Comparison of Risk Factors in Patients
Aged ^ 50 Years Briefly, smoking was more prevalent in patients with peripheral artery disease than in those with atherosclerosis of the supra-aortic branches (p ! 0.05) and those with CAD (p ! 0.01). However, HTN was more frequently present in those with CAD (p ! 0.001) and in patients with atherosclerosis of the supra-aortic branches (p ! 0.05) than in patients with peripheral artery disease. The same was found for HLP (p ! 0.01 and p ! 0.05, respectively), as well as for a positive family history of atherosclerosis (p ! 0.001 and p ! 0.01, respectively). There was no difference between the groups in terms of the prevalence of DM.
Discussion
Atherosclerotic disease in patients younger than 50 years of age has been described as premature atherosclerosis [7] . Our findings that smoking and a family history of atherosclerotic disease were the main risk factors for premature atherosclerosis in young adults confirmed the results of previous studies [2-5, 7, 8, 11, 16] . In a Bogalusa study [11] , the autopsy results showed more distinct symptoms of subclinical atherosclerosis among younger persons with multiple risk factors aged between 2 and 39 years than among persons without risk factors.
Coronary Artery Disease
Mukherjee et al. [16] examined the risk factors in patients with premature CAD and compared them with older patients. In their series young adult patients were more frequently male and significantly more likely to be smokers. However, HTN (40.8 vs. 58.6%) and DM (13.6 vs. 23.1%) were more frequent in the control group. Similarly, Saad et al. [17] in their analysis found a higher incidence of DM in older patients. Contrary to the results of a previous study [16] , the majority of patients in both groups had HTN (79 and 78.2%), but no significant difference was found between young and older patients. However, in agreement with our results, DM is a less prevalent risk factor in patients with premature coronary disease compared with the elderly. Our results are consistent with other studies [18, 19] with respect to parental history of atherosclerosis. Chesebro et al. [18] found that family history at a young age was significantly associated with an early onset of CAD. In addition, Friedlander et al. [19] concluded that a family history of myocardial infarction is positively associated with the risk of early myocardial infarction in women.
Supra-Aortic Branch Disease
In this group the higher incidence of smoking (87.5 vs. 57.4%; p ! 0.001) among study patients compared with control patients is similar to that in previous studies [3, 4, 20, 21] , thereby suggesting that younger patients are more likely to be smokers at presentation. For HTN, the approximately equal prevalence in both the study group (76.1%) and the control group (71.1%) is similar to the findings of Martin et al. [3] and Ballotta et al. [20] . However, a number of other studies [4, 20, 21] have reported a higher frequency of HTN in patients less than 50 years of age. Differences with previous studies are noticed with respect to gender and DM. Most articles report [3, 4, 20, 21 ] similar frequencies of patients with DM and gender distribution, with no statistically significant difference between young and older control patients. Our analysis revealed that patients under 50 years of age with supra-aortic branch disease, compared with a randomly selected control group of older patients, had a higher prevalence of DM (28.5 vs. 14.7%, p = 0.017). Similar results were found with regard to gender; the majority of patients in our study were male (56.9 vs. 44.2%, p = 0.015). In addition, a family history of atherosclerotic disease (52.3 vs. 27.9%, p ! 0.001) is a statistically significant risk factor for supra-aortic branch disease among young patients. However, to our knowledge, previous studies did not include this risk factor in their analysis.
Peripheral Artery Disease
Patients in the study group had a significantly higher incidence of smoking, family history of atherosclerotic disease, and HLP as compared with the control group (p ! 0.001, p = 0.004, and p = 0.003, respectively) but were less likely to have HTN or be male (p 1 0.05 for both). In addition, in this series a higher frequency of DM (37 vs. 43.5%; p = 0.502) was noted among control patients compared with study patients. In our analysis smoking was the most frequent (97%) risk factor among young patients. The results of previous studies [5, 14, 22, 23] have similarly suggested that smoking is strongly associated with atherosclerotic disease of the aortoiliac and infrainguinal region in young adult patients. Among patients with peripheral artery disease, results of age-related studies have reported that 87-100% of young patients are smokers compared with 64-71% of older patients [5, 22, 23] . Also, the frequency of HLP was significantly higher in the study group (51 vs. 24%). While Mingoli et al. [5] reported a statistical significance of hyperlipidemia in patients with premature peripheral atherosclerosis, Valentine et al. [24] found a similar frequency of HLP in young patients and the control group. In a recent report, Valentine et al. [25] established that individuals with a family history of premature peripheral artery disease are almost three times more likely to have arterial lesions than those with no family history of CVD. The HTN rate in our study was equal in both groups (59 vs. 54.4%). In several reports [14, [22] [23] [24] and in our analysis, HTN was not found to be as prevalent in patients with an early onset of peripheral atherosclerosis, occurring in 36-56% of cases, when compared with their older counterparts. This finding differs considerably from the report of Mingoli et al. [4] who found a significantly higher prevalence of HTN among young patients (67.7 vs. 31%, p ! 0.001).
Harris et al. [22] concluded that young patients with diabetes had lower long-term patency rates, a higher mortality rate, and increased rates of early and late major amputation. In addition, the UKPDS [26] study clearly showed that the risk of amputation or death from peripheral vascular disease was closely associated with diabetes. However, consistent with findings of our and numerous studies [5, [22] [23] [24] , diabetes is a less common risk factor among young patients and affects 9-35% patients with premature peripheral atherosclerosis.
Our data shows that the distribution of the risk factors for clinically significant premature atherosclerosis in our group is in accordance with the previously published data. However, a potential limitation of the current study is that it focused only on traditional risk factors and not on other biochemical or genetic markers for premature atherosclerosis.
Conclusions
Our data indicate that smoking, a positive family history of atherosclerotic disease, DM, and male sex are associated with atherosclerosis of the supra-aortic branches. Incidences of smoking habit and HLP and a family history of atherosclerosis are significantly more frequent in younger adults with CAD. Smoking represents the most widespread risk factor for patients with peripheral artery disease. Also, younger adults with supra-and infra-inguinal atherosclerotic disease have a higher prevalence of HLP and a family history of atherosclerosis. Overall, smoking, HLP, family history of atherosclerosis, and male sex were the most prevalent risk factors in patients under 50 years of age.
